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Disposition of Claims 

4) £<] Claim(s) 1-20 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 
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8) D Claim(s) are subject to restriction and/or election requirement. 
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FIRST OFFICE ACTION — A NON-FINAL REJECTION 

1 . Applicant should amend claim 8 to depend on claim 10 because claim 10 defines 
a "spindle motor" and claim 8 refers the spindle motor. In the following rejection, the 
examiner assumes that claim 8 depends on claim 10. 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1, 2, 9, 12, 13 are rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by Hashimoto US Patent No. 5,173,647. 

Regarding claim 1 , Hashimoto teaches a method (and an apparatus) for 
controlling a motor (a voice coil motor, see Fig. 7, the voice coil motor 1a). comprising : 

applying a first motor adjustment signal (Fig. 8 shows a speed detection circuit 2', 
the speed detection circuit 2' includes a differential circuit 21, the output signal at the 
differential circuit 21 is a first motor adjustment signal) within a first dynamic range of 
motor adjustment signals (Fig. 9 A shows dynamic ranges of the motor adjustment 
signals based on the speed difference AVord, see column 4, line 42; for example, the 
dynamic range of the differential gain Gv at the difference d-256 will be different from 
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the dynamic range of the differential gain Gv at difference d=16) to control a flow of 
current through the motor (the output of the speed detection circuit 2' is connected to a 
power amplifier 5 to control the current flow through the motor via a speed error 
detection circuit 3 as clearly shown in Fig. 7). the first motor adjustment signal 
determined in relation to a detected motor velocity error (Fig. 7 shows a motor speed 
error detection circuit 3 for determining the motor speed error signal AV or d) m x 

when the first motor adjustment signal is proximate a selected one of an upper or 
a lower end of the first dynamic range, adjusting the first dynamic range to provide a 
different, second dynamic range of the motor adjustment signals (according to Fig. 9A, it 
is noted that the gain Gv is chosen from the upper range of the difference amount d, for 
example, when d>256, which corresponds to a first dynamic range, one gain is used; 
when d=256, the gain changed; the gain change after d<256 is a second dynamic 
range, and so on) : and 

subseguentlv applying a second motor adjustment signal within the second 
dynamic range to control application of current to the motor (again in Fig. 7, the motor 
current is adjusted at the power amplifier stage 5 based on the new speed error signal d 
orAV). 

Regarding claim 2 and similar claim 13, the adjusting step comprises expanding 
the first dynamic range so that the second dynamic range is larger than the first 
dynamic range when the first motor adjustment signal is proximate the upper end of the 
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first dynamic range (the expansion or contraction of the dynamic range depends on the 
type ofn, for example, Fig. 9 A shows an expanding differential gain Gv when the 
difference d increases; Fig. 9B shows a contracting current gain Gc when the difference 
d increases, further Figs. 9 A and 9B both show expansion/contraction at or near the 
upper end of the dynamic range). 

Regarding claim 9, Hashimoto's Fig. 8 shows DAC 25 and DAC 26, both provide 
signals having multibit digital values. 

Claim 12 is basically same as that of the combination of claims 1 and 9, wherein 
the control logic could read onto Fig. 7, the gain table 6a and the selection circuitry 
could read onto the difference counter 6b. 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 3, 10, 15, 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hashimoto. 
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Regarding claims 3 and 15, all digital signals are digitized somewhere between 
an upper (or maximum) and a lower (or minimum) reading of a curve to be digitized. 
Thus, the threshold is located somewhere between the upper reading and the lower 
reading. Take Hashimoto's Fig. 9 as an example, the switching of gain Gv is digitized 
between the first upper level and the zero level. The threshold (not shown) is 
somewhere between the first upper level and the second upper level. 

Regarding claim 10, Hashimoto's servo positioning circuit can be used with any 
servo object 1 , see Fig. 6A. This object obvious can be a spindle motor. 

Regarding claim 17, adding a filter to smooth the first and the second motor 
adjustment signals is an obvious design choice. 

It is well known in the art that a filter will smooth an electrical signal. Therefore, if 
an electrical signal is too noisy, it would have been obvious to a skilled person in the art 
to add a filter to remove the noise in the electrical signal. 

6. Claims 10 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hashimoto as applied to claim 1 above, and further in view of Dinsdale US Patent 
No. 4,132,414. 

Regarding claim 10, Hashimoto does not specifically illustrate a spindle motor as 
an embodiment, see the Fig. 6A circuit. However, the servo object can be a spindle 
motor which is well known in the art. The spindle motor can be turntable motor such as 
Dinsdale's turntable motor. 
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Regarding claim 11, Hashimoto does not teach hydrodynamic bearing to be used 
with a spindle motor. However, a hydrodynamic beaing used in a spindle motor is 
taught by Dinsdale. It would have been obvious to a skilled person in the art to use 
Hashimotor's servo circuit with Dinsdale's spindle motor having a hydrodynamic 
bearing. 

Why?? A hydrodynamic bearing will form a film between the motor rotor and the 
motor stator, thus, the interference between the motor rotor and motor stator will be 
minimized. Other advantages are the minimization of bearing rumble, wow, flutter and 
vertical vibration. 

Because using a hydrodynamic bearing has many advantages as mentioned 
above, it would have been obvious to a skilled person in the art to use a hydrodynamic 
bearing in the Hashimoto's servo object 1 (see Fig. 6A) to achieve the same subject 
matter as claimed. 

7. Claims 18-20 are allowable. Claims 4-8, 14, 16 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bentsu Ro whose telephone number is (703) 308-3656. 
The examiner can normally be reached on Mon-Fri, 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Nappi can be reached on (703) 308-3370. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 305-3431 
for regular communications and (703) 305-3432 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0658. 

Senior Examiner 
Art Unit 2837 
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